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A method for changing the mode of a card, a system, a card, and a 
device 



5 The present invention relates to a method for changing the mode of a 
card connected to the interface of a terminal, the card comprising at 
least one dormant mode and a normal mode, in which method a com- 
mand for setting the normal mode is transferred to the card for chang- 
ing the mode of the card from said at least one dormant mode to the 

10 normal mode. The invention also relates to a system comprising a ter- 
minal and a card which can be connected to the interface of the termi- 
nal and which comprises at least one dormant mode and a normal 
mode, and which system comprises means for transferring a command 
for setting the normal mode to the card for changing the mode of the 

15 card from said at least one dormant mode to the normal mode. The 
invention also relates to a card which is arranged to be connected to 
the interface of a terminal, and which card comprises at least one dor- 
mant mode and a normal mode, and means for processing a command 
to set the normal mode, coming via the interface of the terminal, for 

20 changing the mode of the card from said at least one dormant mode to 
the normal mode. Furthermore, the invention relates to a terminal with 
an interface for connecting a card to the terminal, which card com- 
prises at least one dormant mode and a normal mode, and which ter- 
minal comprises an interface for transferring a command to set the 

25 normal mode to the card for changing the mode of the card from said at 
least one dormant mode to the normal mode. 

In this description, a terminal refers to an electronic device which is 
intended for use as a communication device in connection with a com- 

30 munication network and which terminal comprises data processing 
functions. Non-restrictive examples of terminals to be mentioned in this 
context include computers, such as PC devices, portable computers 
and palmtop computers provided with communication means {e.g. a 
modem, a network adapter, or the like), wireless communication 

35 devices, such as mobile communication devices, and personal digital 
assistants connected to a mobile communication device or another 
telecommunication terminal. 
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There are terminals known which comprise an interface for connecting 
a card (an interface card or the like) to the terminal. Such a card may 
be, for example, a memory card for increasing the storage capacity of 
5 the terminal, for Installing applications in the terminal, etc. The card 
may also be an interface card intended for data transmission, such as 
a modem, a network adapter, or the like. Particularly cards used in 
connection with portable terminals often comprise at least two different 
modes, of which one is a dormant mode and the other is the normal 

10 mode. Thus, when the card is set in the dormant mode, some of the 
functions of the card are inactivated, for example to reduce the power 
consumption of the card. There may also be several such dormant 
modes, wherein a different number of functions may be inactive in the 
different dormant modes. In the normal mode, all the functions of the 

15 card are generally available. 

The mode of the card is normally changed from the normal mode to a 
dormant mode, for example, in such a way that the terminal transfers a 
given command via the interface to the card, which command is 

20 received and interpreted in the card. On the basis of this command, the 
card changes the mode of the card from the normal mode to the dor- 
mant mode indicated in the command. Thus, the card switches off the 
functions corresponding to the selected dormant mode or sets some of 
the functions of the card to a sleep state, for example a power saving 

25 state. For example, the card may comprise a processor which can be 
set to a dormant state in which most functions of the processor are 
inactive. 

Correspondingly, the mode of the card is returned from a dormant 
30 mode to the normal mode on the basis of e.g. a command, wherein the 
terminal transfers, via the interface, a command which is received and 
interpreted on the card. After this, the card initiates the steps to return 
the normal mode. 

35 The mode of the card is not changed without a delay, wherein the ter- 
minal must wait for the change of the mode. This delay may vary 
among different types of cards and even among cards by different 
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manufacturers. For example, in memory card applications, it is possible 
to use a variety of memory technologies, such as NAND, NOR, or even 
a fixed disk, which take different times to change the mode. In such a 
memory card, it is possible to store e.g. ringing tones for a mobile 
5 communication device, logos, application software, etc. In solutions of 
prior art, the terminal is not informed directly by the card that the card 
has shifted to the nomial mode. Thus, the terminal must either wait for 
a predetermined maximum time, in which the mode of the card must be 
changed, or the terminal must transmit inquiries to the card at intervals 

10 until the card informs that it is in the normal mode. The setting of a 
given maximum time will cause that even if a card were faster to 
change its mode, the terminal cannot detect this but it must always wait 
for the maximum time. Thus, the functioning may be very slow in con- 
nection with a mode change. Furthermore, this alternative involves the 

15 problem that some cards may be even slower, wherein such a card is 
not yet in the normal mode after the expiry of the maximum time. This 
may cause error situations, and the terminal may even determine that 
the card is defective. The alternative in which the terminal transmits 
inquiries to the card at intervals, involves for example the drawback 

20 that unnecessary commands are transferred between the terminal and 
the card and, on the other hand, that the transmission of such inquiries 
loads the terminal and even increases its power consumption. The 
loading can be reduced to some extent by prolonging the interval of 
transmitting inquiries, but in this case the detection of the normal mode 

25 of the card is not necessarily so rapid, particularly if the normal mode is 
activated relatively soon after the transmission of the inquiry message. 

It is an aim of the present invention to provide an improved arrange- 
ment in which the change in the mode of the card from the dormant 

30 mode to the normal mode can be detected in the terminal with as short 
a delay as possible and without the need to send recurrent inquiries 
relating to the mode from the terminal to the card. The invention is 
based on the idea that the card transmits an interrupt request to the 
terminal at the stage when the card has been switched to the normal 

35 mode. Thus, the terminal can detect this interrupt request and start to 
use the card in the normal way. In the solution according to an advan- 
tageous embodiment of the invention, a data line is used as the Inter- 
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rupt line, wherein there is no need to arrange a separate interrupt line. 
To put it more precisely, the method according to the present invention 
is primarily characterized in that the card generates an interrupt 
request relating to the change in the mode of the card, to be transmlt- 
5 ted via the interface to the terminal at the stage when the card has 
been set to the normal mode, wherein the Interrupt request, which 
came from the card and which relates to the mode change, is proc- 
essed in the terminal. The system according to the present invention is 
primarily characterized in that the system comprises means for gener- 
ic ating an Interrupt request relating to a change in the mode of the card 
and for transferring it via the interface from the card to the terminal, and 
that the terminal comprises an interrupt processor for processing the 
interrupt request which came from the card and which relates to the 
mode change. The card according to the present invention is primarily 
15 characterized in that the card comprises means for generating an inter- 
rupt request relating to the change in the mode of the card. Further- 
more, the terminal according to the present invention is primarily char- 
acterized in that the terminal comprises means for transferring the 
interrupt request, relating to the mode change and generated by the 
20 card, via the interface from the card to the terminal, and that the termi- 
nal comprises an interrupt processor for processing the interrupt 
request which came from the card and which relates to the mode 
change. 

25 The arrangement according to the present invention shows remarkable 
advantages over solutions of prior art. In the application of the method 
according to the invention, it is possible to detect the restoration of the 
normal mode of the card in the terminal without significant delays, 
wherein the terminal can start to use the card as soon as possible after 

30 the change of the mode. This is an important feature in most applica- 
tions, such as in connection with memory cards, in which information 
needed by the terminal is stored on the memory card. For example, 
when the present invention is applied, the terminal can sufficiently fast 
retrieve the definitions of a ringing tone indicating an incoming call from 

35 a memory card connected to the terminal 1. Consequently, it is not 
necessary to set, In the terminal, a maximum time which the terminal 
must wait until the card is used, as in arrangements of prior art. Thus, 
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the terminal will not require a timer for this purpose either. Moreover, 
the terminal does not need to transfer continual inquiries to the card to 
find out the mode of the card. This will reduce the loading of the termi- 
nal and the need to transfer commands from the terminal to the card. 

5 

In the application according to an advantageous embodiment of the 
invention, the data line is used for the transmission of the interrupt 
request, wherein no separate interrupt line will be needed between the 
card and the terminal. This will simplify the implementation of the 
1 0 interface. 

In the following, the present invention will be described in more detail 
with reference to the appended drawings, in which 

15 Fig. 1 shows the system according to a preferred embodiment of 
the invention in a reduced block chart. 

Fig. 2a illustrates the message structure to be used for changing 
the mode of the card to the dormant mode in the method 
20 according to an advantageous embodiment of the invention. 

Fig. 2b illustrates, correspondingly, the message structure to be 
used for returning the mode of the card from the dormant 
mode to the normal mode in the method according to an 
25 advantageous embodiment of the invention, and 

Fig. 3 shows, in a reduced manner, the interrupt arrangement 
implemented in a terminal according to a preferred 
embodiment of the invention. 

30 

In the following description of an advantageous embodiment of the 
invention, the terminal will be exemplified with a wireless terminal 1, but 
it will be obvious that the invention is not limited to be used in such 
terminals only. The terminal 1 comprises a processor 2, a memory 3, 
35 which may also comprise several different memory blocks, such as a 
read only memory (ROM) and a random access memory (RAM). 
Furthermore, a part of the memory can be a non-volatile memory, such 
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as an EEPROM memory, in a way known as such. Furthermore, the 
terminal preferably comprises a display 4, a keypad 5, and audio 
means, such as an earpiece and/or a speaker 6 and a microphone 7. 
Preferably, the terminal 1 also comprises communication means, such 
5 as a transmitter 9 and a receiver 8, for data transmision between the 
terminal 1 and a communication network 10. These communication 
means 8, 9 are preferably intended for wireless communication, 
wherein the communication network 10 comprises a wireless commu- 
nication network, such as a mobile communication network, a wireless 

10 local area network, or the like. Furthermore, the terminal comprises an 
interface 11 provided with, for example, a card connection 12 for con- 
necting a card 13 to the terminal 1, as well as a card control unit 14 
and a data transmission bus 15 for the transfer of commands and data 
between the terminal 1 and the card 13. The interface 11 may also 

1 5 comprise more than one bus, wherein also more than one card may be 
connected to the interface 1 1 at a time. 

In various applications, the card 13 to be connected to the terminal 1 
may be very different, and the present invention is not limited to any 

20 specific card. Some non-restrictive examples to be mentioned of such 
cards 13 include memory cards, such as a memory card complying 
with the specifications of a MultlMediaCard, communication cards, 
such as cards comprising mobile communication functions, etc. In the 
use of the various card types, the terminal interface 1 1 may vary, but a 

25 person skilled in the art will be able to apply the invention in also other 
interfaces on the basis of the following example application. In the 
system according to an advantageous embodiment of the invention, 
shown in Fig. 1 , the card is a memory card complying with the Multl- 
MediaCard specifications, and the data transfer between the card 13 

30 and the card control unit 14 of the terminal 1 takes place in serial for- 
mat according to the MultlMediaCard specifications. In this case, the 
interface 1 1 is preferably provided with at least a serial data line 1 1 a, a 
command line lib, a clock line 11c, one or more ground lines 11d 
(Gnd) set to the zero potential, and one or more operating voltage lines 

35 lie (Vcc). In addition, the interface 1 1 may comprise a chip select line 
11f (CS). 
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Figure 1 also shows the internal structure of one such card 13 in a 
reduced block chart. The card 13 comprises a bus connection block 16, 
via which the lines of the communication bus 15 are connected to the 
card 13, a control unit 17 for controlling the functions of the card 13, 
5 and a boot block, by means of which the card 13 can be booted in a 
controlled manner, for example, when the operating voltages are 
switched on the card, and also under the control of the terminal 1 , if 
necessary. Preferably, the card 13 also comprises internal registers 18 
for storing some data. As the card 13 used here as an example is a 

10 memory card, the card 13 is also provided with a memory 19 which can 
be a read only memory and/or a random access memory. The memory 
19 may comprise one or more memory types, such as a dynamic 
memory (DRAM), a static memory (SRAM), or a non-volatile memory 
(EEPROM, Flash). The memory 19 may also be implemented wholly or 

15 partly as a magnetic and/or optic memory, of which non-restrictive 
examples include a fixed disk, a CD-ROM, and a digital versatile disk. 
Furthermore, the card 1 3 preferably comprises a clock circuit for gen- 
erating clock signals required in the operation of the different functional 
blocks of the card 13 in a way known as such. 

20 

In this advantageous embodiment of the invention, the functions of the 
card are preferably controlled in the following way. When the terminal 1 
is turned on and the card 13 is connected to the card connection 12, 
so-called configuration functions are performed in the card 13 in a way 

25 known as such, to set the card in a given mode. These configuration 
functions may also be started under the control of the terminal 1 . After 
the card 13 has been turned on and set, for example, in the normal 
mode, it is possible to start data transmission between the card 13 and 
the terminal 1. For the data transmission, the card control unit 14 

30 transmits the clock signal via the clock line 11c to the card 13. In the 
card 13, this clock signal is used for reading data from the data line 
11a. Of the information to be transmitted to the card, the card control 
unit 14 sets the state of one bit at a time to the data line 11a, wherein 
the card 13 reads the state of the data line 11a preferably in connection 

35 with a state change of the clock line 1 1c in a given direction, for exam- 
ple when the state of the clock line 1 1c is changed from the 0 state to 
the 1 state. The data of the next bit is set to the data line after the 
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above-mentioned change of state of the clock line 11c, wherein the 
next bit can be read when the state of the clock line 11c is changed for 
the next time in the corresponding direction. It is obvious that the 
reading can also be performed for each state change, wherein the new 
5 data is always set in the data line before the next state change. 

After the transfer of the required number of bits (e.g. 8, 16, 32 or 64 
bits), the received data is processed on the card 13. This may involve, 
for example, a command word, such as a command to reset the func- 

10 tion of the card, the writing of data in the memory 19 of the card 13, the 
reading of data from the memory 19 of the card, or the setting of the 
mode of the card. Because the present invention relates to the setting 
of the mode of the card 13, the following description will primarily focus 
on the commands and other functions relating to the setting of the 

15 mode. 

At the stage when the terminal 1 is in a situation In which the card 13 
can be set to a dormant mode, the following steps are taken in the 
method according to an advantageous embodiment of the invention. 

20 The terminal 1 generates a command to set the dormant mode and 
transmits It via the interface 11 to the card 13. Figure 2a shows the 
signalling at the interface in connection with the transfer of this 
command. The terminal 1 generates a clock signal to the clock line 
11c. This is illustrated by the line CLK in Fig. 2a. The command 

25 (CMD n) is transmitted via the command line lib to the card (line CMD 
in Fig. 2a) in serial format preferably so that the most significant bit is 
transmitted first. However, also another bit transmission order can be 
applied within the scope of the invention. Also serial transfer of com- 
mands is possible within the scope of the invention. In the card 13, the 

30 bits relating to the command are received and, for example, stored In a 
command buffer (not shown). After all the bits of the command {e.g. 
32 bits) have been received In the card 13, the command Is interpreted. 
Because the command in question was one to set the card In a dor- 
mant mode, the card control unit 17 Initiates the necessary measures 

35 to set the card In the dormant mode. Preferably, the card 1 3 transmits 
an acknowledgement (response) to the terminal 1 as a sign that the 
command was received. This is illustrated by the message R1(b) on 
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the first line in Fig. 2a. The length of the acknowledgement is, for 
example, 48 bits, but also messages of other lengths can be used. 
Preferably, it is assumed in the terminal 1 that the card 13 must 
respond to the command within a prescribed time. This time limit is 
5 illustrated by the reference Ncr in connection with the first line in 
Fig. 2a. If the terminal 1 does not receive a response within this time 
limit, the terminal 1 may attempt retransmission of the command. If the 
terminal 1 does not receive a response from the card 13 after several 
attempts, it is assumed that the card 1 3 is defective. 

10 

In a situation in which the terminal 1 receives the acknowledgement 
R1(b) from the card 13, it is assumed that the card will shift to the dor- 
mant mode within a prescribed time. So that the card 13 will have suffi- 
cient time to take the necessary steps to shift to the dormant mode, the 

15 electronic device 1 continues to transmit clock pulses to the card 13 
preferably for at least this time required for shifting to the dormant 
mode. This time is marked with the reference Nsleep on the first line of 
Fig. 2a. The card 13 may also shift to the dormant mode sooner than in 
this time limit. In this advantageous embodiment of the invention, no 

20 clock pulses are transmitted to the card 13 when the card is In the 
dormant mode. 

At the stage when the terminal 1 detects a need to shift the card 13 
from the dormant mode to the normal mode, at least the following steps 

25 are taken in an advantageous embodiment of the invention. Figure 2b 
shows corresponding signalling at the interface in connection with the 
shift to the normal mode. The terminal 1 starts to transfer clock pulses 
to the clock line 11c and still waits for a prescribed time so that the 
control unit 17 of the card 13 will have time to start its own operation to 

30 be ready to receive commands from the terminal 1 . If the control unit 
17 itself comprises one or more dormant modes in addition to the nor- 
mal mode, the control unit 1 is set to the normal mode after the begin- 
ning of the transmission of the clock signal in the clock line 11c. The 
time required for starting the card 13 may vary for different cards, but it 

35 is assumed here that a maximum time Nawake has been set, within 
which the card must be ready to receive commands. After the expiry of 
this maximum time Nawake, the terminal 1 transmits, via the command 
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line 1 1 b, the command CMD n to start the normal mode for the shifting 
of the card to the normal mode. The terminal 1 remains waiting for a 
response which should come within the prescribed time Ncr, as pre- 
sented in connection with the setting of the domnant mode. After the 
5 card 13 has received the command, the control unit 17 interprets it and 
initiates the measures to set the card to the normal mode. Thus, the 
control unit preferably generates a response R1(b) and transmits it via 
the interface 1 1 to the terminal 1 . Furthermore, the control unit starts its 
internal functional blocks. 

10 

At the stage when the card is in the normal mode, an interrupt request 
is generated to be transmitted to the terminal 1 . This interrupt request 
can be transmitted either via a separate interrupt line (not shown) or by 
another suitable method. In an advantageous embodiment of the pre- 

15 sent invention, the data line 11a is used for this transfer of the interrupt 
request. Thus, the following steps are taken. The card control unit 17 
sets the data line in a given logical state, such as the 0 state, after the 
card 13 has transmitted the response R1(b) to the terminal 1. It is 
assumed that the time between the transmission of the last bit of the 

20 response and the setting of the state of the data line is, at a maximum, 
the time which is indicated with Nrb in Fig. 2b. If the mode change is 
not completed within this time, the terminal 1 may, for example, pre- 
sume that the card is not in working order. In such a situation, the ter- 
minal 1 may also attempt to boot the card 1 3. However, it is obvious 

25 that the interrupt line or other means suitable for the transfer of the 
interrupt request from the card to the terminal do not necessarily need 
to be arranged in connection with said bus connection 1 1 in the termi- 
nal 1, but they can also be implemented in connection with another 
connection of the terminal or even as separate connections arranged in 

30 the terminal for this purpose. In some applications, the interrupt request 
can also be transferred partly by applying a wireless communication 
method, such as by optical signal transmission. 

If the card 13 is in working order and it sets the data line in said 0 state 
35 within the prescribed time Nrb, the operation is preferably continued as 
follows. The card continues to take the measures required for setting 
the normal mode, until the card 13 has been set in the normal mode. 
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After this, the card 13 changes the state of the data line to another 
specific logical state, which in this example is the 1 state. This state 
shift from the 0 state to the 1 state is detected in the terminal 1 , 
whereby the terminal 1 determines that the card has shifted to the 
5 normal mode, wherein the normal operation can be continued. The use 
of the data line in the terminal 1 can be implemented, for example, in 
the way shown in Fig. 3. In connection with the command to start the 
normal mode, for example the processor 2 of the terminal sets the first 
input of a port 20 in the logical 1 state. Thus, the state of the second 

10 input of the port 20 is shifted to the output of the port 20, which, in turn, 
is coupled to an interrupt input IRQ of the control unit. The program 
commands necessary for the interrupt process are implemented in the 
program code of the terminal control unit 14. When the first input of the 
port 20 is in the logical 0 state, changes in the state of the data line will 

15 have no effect on the state of the output of the port 20, wherein no 
interrupts will be generated either. The way in which the interrupt can 
be detected in the terminal 1 is known as such by a person skilled in 
the art, wherein its description in more detail will not be necessary in 
this context. It should also be mentioned that the above-presented 

20 embodiment example is only one possible way of implementing inter- 
rupt requests. 

Although the invention was described above in such a way that the 
card transmits a response to the command to start the normal mode, 

25 the invention can also be applied in such a way that no such response 
is transmitted from the card. In this case, after receiving the command, 
the card starts the measures to set the normal mode and forms an 
interrupt request after the normal mode has been set. On the basis of 
the interrupt request, the terminal 1 detects that the card has returned 

30 to the normal mode. 

By the above-described method, it is thus possible to accelerate the 
operation of the system in connection with mode changes, because the 
terminal 1 does not need to wait for the maximum time if the card is 
35 started faster than that. Thus, the maximum time can be set to a rela- 
tively long time, within which the card should shift to the normal mode, 
irrespective of the technology used in the implementation of the card. If 
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the card does not generate an interrupt request even within this maxi- 
mum time, it can be assumed that the card is defective and, for exam- 
ple, booting of the card may be attempted. The maximum time can thus 
be used to prevent that the terminal 1 does not remain, for an indefinite 
5 time, waiting for the starting of the normal mode of the card in a case 
when it is not possible. 

In the foregoing, the use of the same command word CMD n was pre- 
sented in the setting of both the dormant mode and the normal mode. 

10 Thus, different bits of the command word can be given a specific 
meaning, and the card may examine these bits to find out the com- 
mand in question each time. For example, the most significant bit may 
indicate whether it relates to the setting of the dormant mode or the 
normal mode. The command used to set the dormant mode may com- 

15 prise the time during which the card 13 should stay in the dormant 
mode and after which it should shift to the normal mode. Thus, the 
restoration of the normal mode is not necessarily needed, unless the 
terminal 1 detects a need to shift the card to the normal mode earlier 
than the set time, or unless the time parameter used in the setting of 

20 the dormant mode indicates a time during which the card is in such a 
dormant mode that the card is not capable of receiving commands. 

Although a situation was described above, in which the card was set in 
only one dormant mode, it is obvious that the invention can also be 

25 applied in systems in which the card has more than one dormant mode 
(for example, a standby mode and a sleep mode). In such a case, the 
command used for setting the dormant mode preferably indicates the 
dormant mode in which the card is to be set. These methods for shift- 
ing the card to a dormant mode are known as such for a person skilled 

30 in the art. For restoring the normal mode, the above-presented inven- 
tive principles can be applied. 

It is obvious that the present invention is not limited solely to the above- 
presented embodiments but it can be modified within the scope of the 
35 appended claims. 
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Claims: 

1. A method for changing the mode of a card (13) connected to the 
interface (11) of a terminal (1), which card (13) comprises at least one 
5 dormant mode and a normal mode, in which method a command for 
setting the normal mode is transmitted to the card (13) to change the 
mode of the card (1 3) from said at least one dormant mode to the nor- 
mal mode, characterized in that the card (1 3) generates an interrupt 
request related to the change in the mode of the card (13), to be 
10 transmitted via the interface (1 1) to the terminal at the stage when the 
card (13) has shifted to the normal mode, wherein the interrupt request, 
received from the card (13) and relating to the mode change, is proc- 
essed in the terminal (1). 

15 2. The method according to claim 1, characterized in that the inter- 
face (11) is provided with one or more signal lines (11a, lib, 11c, lid, 
lie, 11f), wherein one of said signal lines (11a) of the interface (11) is 
used for transferring said interrupt request to the terminal (1). 

20 3. The method according to claim 2, characterized in that the state of 
the signal line (11a) used for the transfer of said interrupt request is set 
in the first logical state after the command to set the normal mode has 
been received in the card (13), and that the state of the signal line 
(11a) used for the transfer of said interrupt request is set in the second 

25 logical state after the normal mode is in use in the card (13). 

4. The method according to claim 2 or 3, characterized in that at 
least one of said signal lines (11a) is a data line, and that said interrupt 
request is transmitted on said data line (11a). 

30 

5. The method according to any of the claims 1 to 4, characterized in 
that after receiving said command to set the normal mode, an 
acknowledgement about the reception of the command is transmitted 
from the card (13) to the terminal (1). 

35 
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6. The method according to any of the claims 1 to 5, charact rized In 
that said terminal (1) used is a wireless terminal provided with mobile 
station functions. 

5 7. A system comprising a terminal (1) and a card (13) which can be 
connected to the interface (1 1) of the terminal and which comprises at 
least one dormant mode and a normal mode, and which system com- 
prises means (11) for transferring a command to set the normal mode 
to the card (13), for changing the mode of the card (13) from said at 

10 least one dormant mode to the normal mode, characterized in that 
the system comprises means (17) for generating an interrupt request 
relating to the change of the mode and for transferring it via the inter- 
face (11) from the card (13) to the terminal (1), and that the terminal (1) 
comprises an interrupt processor for processing the interrupt request 

1 5 which has come from the card and which relates to the mode change. 

8. The system according to claim 7, characterized in that the inter- 
face (11) Is provided with one or more signal lines (11a, lib, 11c, lid, 
lie, 11f), wherein one of said signal lines (11a) of the interface (11) is 

20 arranged to be used for transferring said Interrupt request to the termi- 
nal (1). 

9. The system according to claim 8, characterized In that the state of 
the signal line (11a) used for the transmission of said interrupt request 

25 Is arranged to be set In the first logical state after the command to set 
the normal mode has been received In the card (13), and that the state 
of the signal line (11a) used for the transfer of said Interrupt request is 
arranged to be set In the second logical state after the normal mode is 
In use in the card (13). 

30 

10. The system according to claim 8 or 9, characterized In that at 
least one of said signal lines (11a) Is a data line, and that said interrupt 
request is arranged to be transferred on said data line (11a). 

35 11. The system according to claim 8, 9 or 10, charact rlz d In that 
the interface (11) comprises at least one card connection (12) for con- 
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necting a card to the terminal (1), wherein said at least one card con- 
nection (12) comprises at least the following lines: 

one data line (11a) for the transfer of data between the terminal 
(1)and the card (13), 
5 - one command line (1 1 b) for the transmission of commands from 
the terminal (1) to the card (13) and for the transmission of 
responses from the card (13) to the terminal (1), and 
one clock line (11c) for the transmission of a clock signal from 
the terminal (1) to the card (13). 

10 

12. The system according to any of the claims 7 to 11, characterized 
in that after receiving said command to set the normal mode, an 
acknowledgement about the reception of the command is arranged to 
be transmitted from the card (13) to the terminal (1). 

15 

13. A card (13) which is arranged to be connected to the interface (11) 
of a terminal (1) and which card (13) comprises at least one dormant 
mode and a normal mode and means (17) for processing a command 
to set the normal mode, coming via the interface (11) of the terminal, 

20 for changing the mode of the card (13) from said at least one dormant 
mode to the normal mode, characterized in that the card (13) com- 
prises means (17) for generating an interrupt request relating to the 
change in the mode of the card. 

25 14. The card (13) according to claim 13, characterized in that It com- 
prises means (16) for transferring the interrupt request via the interface 
(1 1) of the terminal to the terminal (1). 

15. The card according to claim 13 or 14, characterized in that the 
30 interface (11) is provided with one or more signal lines (11a, lib, 11c, 
lid, 1 1e, 1 1f), wherein the card (13) comprises a bus connection block 
(16) for transferring said interrupt request to the terminal (1) on one of 
said signal lines (11a) of the interface (11). 

35 16. The card (13) according to claim 13, 14 or 15, charact rized in 
that it is a memory card. 
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17. A terminal (1) provided with an interface (11) for connecting a card 
(13) to the terminal, which card (13) comprises at least one dormant 
mode and a normal mode, and which terminal (1) comprises an Inter- 
face for transferring a command to set the card (13) in the normal 

5 mode, for changing the mode of the card (13) from said at least one 
dormant mode to the normal mode, characterized in that the terminal 
(1) comprises means (11a-11f, 12, 15) for transmitting an interrupt 
request, relating to the mode change and generated by the card, via 
the interface (11) from the card (13) to the terminal (1), and that the 
10 terminal (1) comprises an interrupt processor for processing the Inter- 
rupt request coming from the card and relating to the mode change. 

18. The terminal (1) according to claim 17, characterized in that the 
interface (11) is provided with one or more signal lines (11a, 11b, 11c, 

15 lid, 11 e, 11 f), that at least one of said signal lines (11a) is a data line, 
and that said interrupt request is arranged to be transferred on said 
data line (11a), wherein the terminal comprises a coupling block (20) 
for transferring the interrupt request from said data line to said interrupt 
processor. 

20 

19. The terminal (1) according to claim 17 or 18, characterized in that 
it is a wireless communication device provided with mobile station 
functions. 
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Abstract 

The present invention relates to a method for changing the mode of a 
card (13) connected to the interface (11) of a terminal (1). The card 
5 (13) is provided with at least one dormant mode and a normal mode. In 
the method, a command to set the normal mode is transmitted to the 
card (1 3) to change the mode of the card from said at least one dor- 
mant mode to the normal mode. The card (13) generates an interrupt 
request relating to the change in the mode of the card (13), to be 

10 transferred via the interface (11) at the stage when the card (13) has 
shifted to the normal mode, wherein the interrupt request coming from 
the card (13) and relating to the mode change is processed in the ter- 
minal (1). The invention also relates to a system in which the method is 
applied. Furthermore, the invention relates to a terminal (1) and a card 

15 (1 3) to be used in the system. 

Fig. 1 
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Menetelma kortin toimintatilan muuttamteeksl, jSrjestelma, kortb* ja laitc 



Nyt esiliS oleva keksinto kohdistuu menetelmaan paatelaitteen liitinta- 
5 rajapintaan Kitetyn kortin toimintatilan muuttamiseksi, joeea kortlssa on 
ainakin yksi lepotila ja nomfiaali loiiiiintatlla. Jossa rhenetelmdssa kor- 
tille vdlltetaan normaalin toimintatilan asetuskomento kortin toimintati- 
lan muuttamiseksi mainitusta ainakin yhdesta lepotilasta normaaliin 
toimintatilaan. Keksint5 kotidlstuu iisaksf jdrfestaimS&n, joka kSiBm& 

10 paatelaitteen, Ja pSatelaitteen liltSntarajaplntaan liitettavissa olevan 
kortin, Jossa on ainakin yksi iepotiia ja normaall toimintatila, ja jossa 
jaijestelmassS on vsLlineet nonmaalin toimintatilan asetuskomennon va- 
litt^miselcsi kortiiie kortin toimintatilan muuttamiseksi mainitusta ainaldn 
ylidesta iepotilasta normaaliin toimintatilaan. Keksinto kohdlstuui myos 

1 5 korttiln, joka on jdrjestetty liitettavaksi paatelaitteen liitantarajaplntaan. 
ja jossa kortlssa on ainakin yksi lepotila ja normaali toimintatila. la vali- 
neet pSStelaitteen littantSrajapinnRn kautta tuievan normaalin toiminta- 
tilan asetuekomennpn k&aittclemlseksi kortin toimintatilan muuttami- 
seksi mainitusta ainakin ylidesta Iepotilasta hormaaiiin toimintatilaan. 

20 Keksinto koiidistLiu viela paatelaltteeseen, jossa on liitantarajapinta 
kortin liittamiseksi pastelaitteon yliteyteen, jossa kortissa on ainakin 
yksi iepotiia Ja normaali toimintatila, ja joka paatelaite kasittSai iiltanta- 
rajapinnan normaalin luiinlntatilan asetuskomennon vailnamlseksi kor- 
tiiie kortin toimintatilan muuttamiseksi mainitusta ainakin yfidesta lepo- 

25 tilasta normaaliin toinrilntatilaan. 

Paatelaitteeslla tassa seiltyksessa larkuiletaan elektroniiklcaiaitetta« Joka 
oh tarkoitettu kSytettavaksi viestintalaitteena jonldn tiedonsflrtoverkoh 
ytiteydessa la joka paatelaite kasittaa tietojenkasittelytoimiritoja. Ei-ra- 

30 joittavlna esimerkkeina paatelaitteista mainittakoon taesa yhteydessa 
tietokoneet, kuten PC-laitteet, kannettavat tietokoneet Ja kammenlleto- 
koneet, joissa on tiedonsiirtovaiineet (eslm. modeemi, verkkokortti tai 
>^staava), langattomat kommunikointilaitteet, kuten matkaviestimet. ja 
PDA-iaitteet, jotka on llitetty matkaviestirheen tai muuliun teleptate- 

35 laitteeseen. 
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Tunnetaan pastelaitteita, jolssa on liitdntaraiapinta, jonka avulla paa- 
telalnees^een voirtaan lilttaa kortti (liitantakortti tai vastaava). 'lallainen 
kortti vol olla esim. muistikortti paateiaitteen muistimaSrSn kasvattami- 
SBks;!, ^ov^Nusten asentamlseksi paatdlaitteeseen, jne. Kortti vol olla 
5 myoo ticdonsilrtoa varten tarkoitettu liitantakortti, kuten modeemi, verk- 
kokomi tal va5;taav;i. FiltylsesTl kannettavien paatelaitteiden yhteydes- 
sa kaytcttavissa korteissa on usein ainakin kaksi erl tolmlntamoodia, 
Jolsta yksl on (fipntila jn tolnen on nomiaall toimintatila. Taiioin asetta- 
malla kortti lopotilaan, on kortin oaa toiminnoidta poid kSytddta mm. 
10 kurtin tehonkulutuksen pienentamlseksl. TAIIaif;Ia lapptilnija vol olla 
uaoamplaldn, jollotn erl lepotiloiasa vol eri rridarfi tolmlntoja olla pois 
kaylO^ia. Normaaltssa tolmintaniassa on tavalllsasti knrtin kalkkl tot- 
minnot kaytettavissa. 

15 Korfin toimintatllan muuttaminan normaali toimintatllasta johonkin lepo- 
tilaan suorilelaaii ebiiiit^rKIksi stteri, etta paiatelaHe vaiittaa kortllle 111* 
tantarajapinnan vaiitykeolia tietyn komennon, Joka vastaanototaan ja 
tulkitaah kbrtilla. Taman komeniion perusleella kurlU rnLJulUia kurtin 
toimintatllan normaali toimintatilaata komennon ilmaisomaan lopotilaan. 

20 Talldin kortti kytkee vaiittua iepolilaa vablaaval kortin toiminnot pois 
kdytosta ja/tai asettaa dsan kortin toiminnoi8ta lepotilaan, esim. tehon- 
saastdtilaan. Esimerkiksi korb'lla vol olla suorllin, joka on aselellav/it»» 
lepotiiaan, jossa suoriUimen tolminta on suurelta psin ei-aktiiylsena. 

75 Vastaavastf kortin toimintatilan palauttaminen jostakin lepotilasta nor- 
maaliin toimintatilaan suoritetaan esim. komehtopeatstelsesti, jolloin 
pasteiaite vaiittaa liitantarajaplnnan kautta komennon, jdka vastaan- 
otctaan Ja tulkitaan kortilla. Taman jaikeen kortilia aioitetaan toimenpi- 
te« norrhaailn tolminTatllan palai^ 

30 

Kortin toimintatllan muutiamlnen i^l tapahdu viiveetta. jolloin paatelait- 
teen on odotcttava toimintatilan muuttumlsta. Tama viive voi olla erilai- 
nen eri tyypplsllia kortelfla Ja jopa eri valmlstajlen knrteilla. Fsimerkiksl 
muistikorttlsovollukGi&sa voldaan kayttaa useita erilaisia muidtiteknolo- 
35 gioita, kuten NAND, NOR, tai Jopa kllntolevya, jpllla on erllalset tolmln- 
taUlanvalhtoon tarvlttavat ajat. Tailataeon mulstikorttiin voidaan tolion 
taa eslm. matkaviestimen solUoaariia. Iciyuja, soveiiusohjelmla tms. 
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Tunnetun tekniikan mukaisissa ratkaisuissa pSdielaite ei saa suoraan 
kordita tietoa slltd. kun kortti on sHrtynyt normaaliin toimintatilaan. lai- 
Idin paatelaitteen on joko odotettava jokin m^rStty maksimialka, (onka 
kuluessa kortin toimint^^tilnn on vaihduttava, tai pilatelaitteen on l&he- 
5 tettava kyselyja kortillc v31iajoin, kunnes kortti ilmoittaa olevansa nor- 
maaiissa tolmintatllassa. Tieiyn maksimlajan md^rittaminen aiheuttaa 
sen, ett& vaikka jokin kortti ojlsikin nopeampi muuttamaan toimintati- 
lahsa, ei p&Stelaitfi vni tntd saada selviile, vaan sen on aina odotettava 
iSumSi makeimiaika. Tdiidin toiminta vol olla iiyvinkin hidasta toimlntati* 

10 Ian vaiiidun yhteydessd. Ltsaksi tassd yalhipehdossa on so ongelma. 
ettd jolkin Icortit vbivat olla vielk hitaampia, jolloin tailaineh kortti ei ole- 
kaan viela homiaalissa toimlntatllassa maksimiajan umpeuduttua. 
Tama eaattaa aiheuttaa virfietiliantoita ja p£l£Lteiaite saattaa tulkita kortin 
jopa vialliseksi. Vaiiiloeiidustia, jossa p^eitelaite lahettaa vaiiajofn ky- 

15 selyja kortille, on mm. se epaJcohta, etta paatelaitteen ja l«}rtin vSiilla 
siin^et^n tarpeettomasti komentoja ja tolsaaHa se. ett§ taliaisten kyse- 
lyjen lahettdminen lojonrnittaa ipaitelaitetUi ja jopa lisSS p^telaittccn 
tehonkulutusta. PideritSmaiia ikyselyjeri laiielysvaiia voidaan kuurnii- 
tusta jonkin venran plenentaa, imutta tajldin kortin nonnaalin tpimintati^ 

20 lah havaitseminen ei vaittamHitta ole niln nopeaa erityisesU. jos nor- 
maali toirhintatila kaynnistyy suhtaeilisen plain i<y8ely8anoman latietta-' 
misen jaii(een. 

Nyt esiila olevan keksinnon eraaria tarkoituksena on alkaansaada pa- 
rannettiJ jlirjesteiy. Jossa IcortPn toimintatllan muuttumlnen lepotilasta 
normaaliin toimintatilaan voidaan havaita paatelaitteessa maiidollisim- 
rtiah pieneiia yiiveeiia ja ilirian. etta paateiaitt^^si^ ^^^ee lahett^ 
tolmlntatilaian iilttyvia tolstuvia l<y^ely6anomla kortilie. i^ksinto pefus- 
tuu siihen ajatukseen, etta koitti latiettsa paatelaitteeile keskeytys- 

30 pyynn5n sllnd vailiccQea kun kortti on aiirtynyt normaaliin. toimintati- 
laan. Jaiioiri paateiaitteessa voidaan tiavaita tama keskeytyspyymd ja 
aloittaa kortin nomiaali kayttaminen. Keksinnon eraan edullisen suoil- 
tusmuodon mukaisessa ratkaisussa keskeyty.slinjana kayteta^n data- 
llnjaa, jolioin el tan/itse jarjcst£ia criljista keskeytyslinjaa. xasmaliisem- 

35 min ilmaistuna nyt esilld oitivtui keksinnOn mukaiselle menetelmaile on 
paaaslas^a tunnusortialsta se, etta kortiila muodostetaan kortin toi- 
mintatiian muutokseen iiittyva keskeytyspyyntd valltettavaksi llitamara- 
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japinnan kdutta plUitclaitteelie sunk vaiheessa, kun kortti on siirtynyt 
fiuirnaainri toimintatilaan, jolloin pdd^ielaitteessa suoritetaan kortllta lul- 
leen toimintatilan muutokseen liittyvgn keskeytyspyynndn kisittely. Nyt 
esiila olevan keksinnon mukaisellB Jarjf^stelm^lle on paSasiassa tun- 
5 nueomaista se, etta j^rjestclma kSsittM valineet kortin toimintatilan 
rnuutukseen liittyvan keskeyiyspyynnOn muodostamiseksi ja vdlittami- 
seksi Ijitarrtarajapinnan kautta kortllta pdStelaitteelle, ja ettS pdatelalte 
kSslttSa keskeytyskSslttelijan knrtilfa tulieen toimintatilan muutokseen 
jiittyv&n keekeytyepyynnon kflaittolomiGcksi. Nyt esilla olevan kekain- 

10 ndn mukaiselle kortille on paaasfassa tunnusomalsta se, ettfi koitti KA- 
sltta^ valineet kortin toimintatilan muutokseen lllttyvdn keskeytyspyyh- 
non muodostamiseksi. Nyt esilia olevan keksinnon mukaiselle p§ate- 
laitteelle on viela paaasiaeea tunnusomalsta so, ctta paatolaitc kilisltta^ 
valineet toimintatilan muutokseen liilly van kprtllla muodostetun kes- 

15 keytyspyynndn viiitt^iseksl IlitSntSrajapinnan kautta kortilta paatelait- 
teelle. ja etta p^melalte kSsittgd keskeylyskasmelljdn kortiita tulleeh 
toimintatilan muutokseen iiitiyvSn keskeyt^pyynnon kasHtelemieekei. 

Nyt esiiia pieyan keksinnon mukaisella JSijesteiylli saavutetaan rrier-' 

20 kittavlg etuja tunnetun tekniikan mukaislin ratkaisuihin verrattuna. Kek- 
sinnon mukaista rnenetelmaS sovellettaessa voidaan kortin toimintati- 
lan palalituminen nomiaaliln toimintatilaan havaita paatelaltteessa 11- 
man merkittavta viiveita, Jolioin paatelaite vol aloittaa kortin kayttdmisen 
toimintatilan muutoksen jalkeen mahdollisimman nopeasti. Tama on 

25 merlclttdva seikka iiaelssa sovelluksissa, kuten rnuistlkoittlen yhteydes- 
eSi. Jpssa pMtolaittocn tarvitsemaa tietoa on talleniietturia muistikprtille. 
Eslmelrklksi piaaieialte vol noutaa saapuvasta puhejusta ilmpl^vaii 
soittoaarien mS&tffykseA paatelaHteeseeh 1 littetysta muisttkortlsta riit- 
t&van nopeasti sovellettaessa nyt esllia olevaa keksintoS. Paitelaittee- 

30 seen ei tSlloin vdlttomatta tarvitse maarittaa tunnetun tekniikan mu- 
kaisla niak&iiiniaikaa, joka paatelaliteen on odotettava, ennen kuin kort- 
tia kaytetaan. Talldin paStelaitteessa ei mydskaan tarvita ajastinta ta- 
hSn tarkoltukseen, PSdtelaitleen ei mydskSan tarvitse suorittaa vaii- 
ajoih tolstuvia kyselyita kortiita kortin toimintatilan seivittamiseksi. TSma 

35 vShent^ pSateiaitteen kuomnitusta ja vaiieritaa komentujen vdiitta- 
mistarvetta paatelaltteeita kortille. 
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Keksinnon er&an edullisen suoritusmuodon mukaisessa toteutuksessa 
kayietaj^n kaskRytyksen valittamtses^ dataiinjaa, jolloin el tarvita eril- 
lista keskeytydiinjaa kortin ja paatelaitteen valille. Tama yksinkertaistaa 
linantarajaplnni^n tntmitiista. 

5 ■ 

Nyi eslll^ olf^vaa keksimda selostetaan seuraavassa tarkemrnfn viitaten 
aomaila ohaisiin piimstuksiin, joiasa 

kuva 1 csittaa keksinnon eraan edullisen suoritusmuodon mukalsta 
10 Jdijestelmaa pelldstBttynA lohkokaavlbna, 

kuva 2a ustaSA keksinnon eraan edullteeh .qiinrltiismubclon 
mukaiaosDa monetelmassa kaytettavaa sanomarakennetta 
kurtin tuimintatilan muuttamlseksllapotllaan. 

15 

kuva 2b esittaa vastaavasti kekslnnfln eraan edullte^n .suoritusmuo- 
don mukaiaeBaa menetelmaaaa kaytottavaa Ganornar^ 
netta kortin toiminlaUjan palauttamiseksl lepntilasta nnr- 
maaliin tpimintatilaan. Ja 

20 

kuva '4 eslttaa kekainnon eraan edullison Guorituamuoddn 
mukaisessa paatelaltleessa luleutettuci keskeytysjarjestelya 
pelklstetysti. 

25 Seuraavasisa kekslnnfih eraan edullisen suorltusniuodon kuvaukeeeea 
kaytetaan esimerkkina paatelaitteesta langatonta paatelaitetta 1 , mutta 
on selvaa, etta keksintda ei ole rajoitettu ainoastaan tailaislssa paate- 
laittcissa kaytettavaksL Paatelarte 1 kasittaa suorittimen 2, muistia 3i 
Jn5;5^ vol piia useam^ lukumulsfia 

30 (ROM) Ja luku/kirjoitusmuistia (RAM). Lfsaksl bsa nnuistista vol blla 
haihtumatonta mul<%t|a, kuten EEPROM-mulstia sinansa tunhetuetl/ 
Paatelaitteessa on viela edullisestf naytto 4, nappaimisto 5 Ja audiova- 
lineet^ kuten kuuloke Ja/tai kalutin 6 Ja mikrofoni 7. Paatelaitteessa 1 oh 
edullisesti myoa tiodonsiirtovaiineet, kuten lahetln 9 ja vastaanotin 8, 

35 paatelaitteen 1 ja tiedonsilrtoverkon 10 vaiteta iterionRiirtoa varten. 
Nariia tiedonsiirtovalineet 8, 9 oh tarkoitettu pdulliscsti langatonta He- 
donsiirtoa varten. jolloin tiedonsiirtuverkko 10 kasittaa langattonian de- 
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donstirtoverkon, kuten matkaviestiverkon, iangattoman l^hiverkon, tal 
vastaavan. Paatelaite kasittaS viela liitantarajaplnnan 1 1 , jossa on inrri. 
korttiliitanta 12 kortin 13 liittamiseksi pSmelaitteeseen 1 sekS korttioh- 
jain 14 ia tledonsiirtovayid 15 komentojen ja tietojen siirtamiseksi p3&- 
5 telaitteen 1 ja kortin 13 valillgL UitSntSraJapinta 11 vol kasittaa lissam- 
pfaldn kiifn yhden vaylSn, jolloin liiianiaiajapiiilaari 11 vuiUaan lilttSS 
useampiakin kuin yksi KorttI kenrallaan. 

Pasteialtteeseen 1 liitettSvS kortO 13 voi eri sovelluksissa olla hyvfnkln 

10 erilaineh ja nyt esilla olevaa keksintoS ei ole rajoitettu mihinkaan tiet- 
tyyh korttifn. Eraina ei-rajoittavina esimerkkeina tallaisista korteista 13 
malnHtakoon mulstikoitit, kuten MultiMediaCard -mSaritysten mukaj- 
rien muistikortti, tiedonsiirtokortit, kuten matkaviestintoimintoja sisiittS- 
vat kortit jne. Pagtelaitteen iUtantSrajapinta 11 voi eii korttityyppeja 

15 kaytettaessa dila erllalnen, mutta aian asianiumija pystyy seuraavassa 
esitettavan esirnerkkisovelluksen perustedlia soveltamaan keksinlOd 
muissakin liitarrtarajapinnolfisa. Kijvan 1 mukaisessa keksinndn edulli- 
een euorttusmuodoh mukaisessa Jgirjestelnnassa koittina on 
l\/lultil\/lediaCard -maarliysten mukainen muisiikoml. Ja tietojen vaiitys 

20 kortin 13 ja paatelaHteen 1 kdrttiotijalmen 14 valilia suoritetaan sarja- 
muotoisesti noudattaeh MiiitiMediaCard -maarityksia. Taildin il'rtanta- 
rajapinnasea 11 on oduliiscsti ainakin sarjamuotoinen datalinja 11a. 
komentolinja 11b, kBllulinja 11c, yksi tal useampi 0-potentlaallln ase- 
tettu maalinja 11d (Gnd, Ground), ja yksi tai useampi kayRdjanniteiinja 

25 11e (Vcc). UsSksi llitantarajapinta 11 voi kSsrttaa piirirtvalintalinjan 11f 
(CS, Chip Select). 

Kuvassa 1 oh esitetty myds eraan tallaisdn kortin 1 3 siisaista rakeh- 
netta pelkistettyna lohkpkaavlona. Kortti 13 kasittaS vayiaiiityntaiolikon 

30 16. jonka vaiitykselia tiedonsilrtovayian 15 linjat liitetaan korttiln 13, 
olijaimen 17 kortin 13 toimintojen ohjaamlseksi, ja kaynnistysiofikun, 
Jonka avulla kortin 13 kaynnistyminen voidaan liallitusti suorittaa eslm. 
kayttdjannitteiden kytkeytyessa kortille ja tarvrttaessa myds paateiait- 
teen 1 nhjaamana. ICortilla 13 on edullisesti myds sisdisid rekistereita 

35 18 joidonkin tietojen tailentamista varten. Koska nyt eslmerkkina kay- 
Leiiava kortti 13 on muistikortti, on korttiin 13 jarjestetty myds muistia 
19, Joka voi olla lukumuistia ja/tai luku/kiijoitusmuistla. Muisti 19 voi ka- 
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sittaa yhta iai usoompaa muistityyppig, kuten dynaamista muistia 
(DRAM), slaatUsta niuistia (SRAM), haihtumatonta mulsila (EEPROM, 
Flash). Mulsti 19 voi olla toteutettu myos kokonaan tai osittain mag- 
neettisena ja/tai optisena muistina, jorsta ei-rajolttavina esimerkkin;! 
5 mainittakooh kiintolevy, CDROM Ja DVD. Kortti 13 kaslttod cdulliscstj 
vieia kellupiirin, Jurika avulla muodostetaan Kortin 13 eri tolmlnnalllsten 
lohkojen toiminnassa tarvlttavia keltosignaaleja sinansd tunnetusH. 

Kortin tolminnart ohjaamlnen suoritetaan odullisosti souroavosti WubsSl 

1 0 keksinndn edullise$sa suoritusniuuUubsa. P^lelaitteen 1 k^ynnistyes- 
s§ ja jirtettSessS kortti 13 korttiliitgntasn 12 suoHtetaari kortilla 13 ns. 
alustustoimlnnol sinansa tunnetusti kortin asettamiseksi tietlyyn toi- 
tfiintatllaan. Nama aiustustoiminnot voidaan kgynni8lS3 myos pSSte- 
laitteen 1 ohjaamana. Sen jillkeen kun kortti 13 on kaynnistynyt Ja siir- 

15 tynyt eslm. normaaliin tolmlntatilaan, voidaan tiedonslirto kortin 13 ja 
paatelaitteen 1 vililla aloittaa. riedonsiirrx)n suorittamiseksi kprttiolijain 
14 viilt^ kellosignaalia keiiolinjan 11c kautta kortilte 13. Kortjlia 13 
tata kellosignaalia k&ytetlkan tiedon lukemiseen datalinjaita 11a. Korttl- 
ohjain 14 asettaa kortille lanetettavdsta tledosta kuHoinkin yhden bitin 

20 tilan datalinjaan 11a, jolloin kortilla 13 luetaan datalinjari 11a tlla sopl- 
vimmin keiiolinjan 11c tietynsuuntaisen tilanmuutoksen yhiteydessli, 
esinn. keliplinjan 11c tilan muuttuessa 0-tilasta 1-tilaan. Seuraavan bitin 
tieto asetetaan datallnjalle edella malnltun keiiolinjan 11 c tilanmuutok- 
sen jIUkeeh, jolloin seuraava bitti on luettavlssa keiiolinjan 11c tilan 

25 muuttuessa seuraavan kerran va-staavan suuntaisesti. On seivaa, ett§ 
'. iukeminen voidaan euorittQa rny&Q jpkaiseila tllanrnuutoksella, joiioin 
uusi tietu asetetaan datalinjaikriaina enn^n seuraavaa tlianmuutdsia. 

Kun taryittava malura bittsjd (eslm. 8. 16, 32 tai 64 hitHA) on vSlltetty. 

30 suoritetaan kortilla 13 vastaanototun tlodon kSsittoly. Kyseessa voi olla 
esimerkiksi komentosana, kulen kortin tolminnan uudelleenkdynnlstys- 
komento (reset), tiedon kirjoittaminen kortin 13 muistiin 19. tiedon Iu- 
keminen kortin muistlsta 1 9. tai kortin toitnintatilan asettaminen. Koska 
nyt esilit oteva keksintd kohdistuu kortinlS toimintatiian asettamisoon, 

35 keskitytiSn jattossa tassa selltyksessa IShinna toiminlalilan asellarni- 
seen liittyvlin komehtblhin ja muihin toimlntoihin. 
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Siina vaiheeeea kun pS&telaitteessa 1 on tilonno, jossa kortti 13 vol 
daan asettaa Johonkin lepolHaan, luirriitaan keksinnOn ecclan edullisen 
suoritusmuodon mukaisessa menetelmSssS seuraavasti. P33telaite 1 
muodostaa lepotilan asetuskomennon ja lahettHa sen liitantarajapinnan 
5 11 kautta kortille 13. Kuvasea 2a on esitetty liitantarajapinnan signa- 
lolntla taman komennon vaiityksen yhteydessa. PaaiBlaite 1 muodos- 
taa kellosignaaiia kelloilnjaan 11c. T3t3 esitlSd rivi CLK laivassa 2a. 
Komento (CMD n) IShetetSSn komentcllnjan lib vgHtykseliiL kortille (rivi 
CMD kuvassa 2a) sarjamuodossa sdullleseti sfteh, ett& eniten merkit- 

10 seva bHti laiieteti^ ensln. Kuitenkin kekslnnOn purtteissa voldaan so- 
veltaa myds muuta bitfien l^etysJarjestystS. Myds rinhakkaismuotoi- 
nen komennohvalitys on kekslnndn puitteissa mahdollista. Kortilla 13 
vastaanotetaan komentoon liittyv&t bitit Ja esim. tallennetaan komento- 
puskuriin (ei esitetty). Sen Jalkeen kun komennon kaikki bitit (esim. 32 

15 bitda) on vastaanotenu kortiila 13, suorftetaan komennon tulkinta. 
Koska l^seess^ oil lepofilaan asettamiskomento, alo'tttaa kortln ohjain 
17 tan/Htavat toimenpiteet kortin lepotilaan asettahniseksi. Kortti 13 
hettaa edullisesti kulttaussanornan (vasteen) paateiaitteeile 1 merkiksi 
siita, etta komento on vastaanotettu. lata on esitetty sanomana K1(b) 

20 kuvassa 2a ensimmaiselia rivilla. Kufttaussanoman prtuus on esimer- 
kik.<$i 48 bittia, mutta myds niuun pituisia sanomia yoidaian kayttaa. 
Paatplaittccssa 1 sopivimmin oletetaan, etta kortin 13 on vastattava 
kumentoon maaraajan kuiuessa. Tata maaraaikaa on esitetty meiKIn- 
naila Nor kuvassa 2a ensimmaisen rivin yhteydessa. Jos paatelaite 1 el 

25 saa vastausta tSman miaraajan kuiuessa. paatelaite 1 voi yrittaa ko- 
mennon uudeileeniaheiysta. Jos paatoiaito 1 oi ead vastausta kortiita 
13 usuariirriankaan yrityksleh jaikeen, oletetaiaiii. etta Htna 13 on viajli' 
nen.' . 

3d Tiianteessa, Jossa paatoiaite 1 saa kuittaussanoman R1(b) kortiita 13, 
oletetaan, etta kortti siirtyy lepotilaan maaiaajati kuiuessa. Jutta kortti 
13 ehtii suorittaa tan/lttavat toimenpiteet lepotilaan siirtymisel^i, jatkaa 
elektronlikkalalte 1 keliopulssien valittamista kortille 13 edulilsesti aina- 
kin taman lepotilaan siirtymjseen vaadittava aika. Tata aikaa on esitetty 

35 merklnnaiia Nsleep kuvan 2a ensimrnalselia ri^lia. Kortti 13 voi siirtya 
lepotilaan nopeamminkin kuin tama maat^ika. Kortin biiessa lepoti- 
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lassa ei kellopulsseja v&lit kortille 13 tftssft keksinn5n edullisessa 
suoritusmuodossa. 

Siind valheessa kun p^atelaite 1 havaitsee tarpeen siirt&a kortti 13 le- 
6 potilasta normaaliin toimintatilaan, suoritetaan keksinnon edullisessa 
suoritusmuodossa ainakin seuraavat toimenpiteet. Kuvassa 2b on 
vastaavasti esitetty IlitSntSrajapinnan signaiolntia normaaliin toimintati- 
laan sllrtymlsnh yhtoydessd. P£l3telalte 1 kdynnistaa kellqaulsslen \f&- 
litykfion kollolinjallc lib jai odottaa vieia rnaarSe^an, Jottci kortin 13 oh- 

10 jain 17 ehUi alulttaa oman toimlntansa ollakseen valmis vastaanotta- 
maan komentoja pSatelaitteelta 1. Jos ohjaimessa 17 itsess3dn on 
myds yksi tai useampi lepotlla normaalin toimintatilan lisaksl. asetetaan 
ohjain 17 normaaliin toimintatilaan Gcn jdlkeen kun kellosignaalia on 
aloltettu vaiiiiaa kt^llulirijasba 11c. Kortin 13 kaynnistymlseen kuluva 

15 aika voi eri korteiila olla erilainen, mutta tassa oletetaan, etta on ase- 
tettu mal^lmiaika Nawake. Jonka kuludissa kortin on oltava valmis 
vastaanoitamaan komentoja. T^mSn makeimiajan Nawake kuluituci 
umpeen p^Stelaite 1 lahettaa komentqilnjan 11t) v&liLykselia nurrnaalin 
toimiittatiian kiynnistyskorndnndn CMD n kortin siirtymiseksl normaa- 

20 liin toimintatilaan. Paatelaite 1 jad odottamaan vastausta, jonica tulisi 
tulla hn^raajan Ncr kuluessa, kuten lopotllaan asettamlsen yhteydcssa 
on esitetty. Kun kortti 13 on vasteianottanut komennoii, lulkilsee uhjain 
17 sen ja aloittaa toimenpiteet normaalin toimintatilan asettamlseksi 
kortille. T^IOIn ohJain edullisesti muddostaa vastaussanoman R1(b) ja 

?R idhntt^d sen llit&ntslrajapinnan 1 1 kautta paatelaltteelle 1. LisiLksi ohjain 
kaynnl8t2i& slsSiset toiminnalllset iohkonsa. 

Siin4 valHeiessa kun kortti dri normaaiissa toimintatilass^, muddoste- 
taan keskeytyspyyntd valitettavaksi pSatelaitteeseen 1 . Tam3 keskey- 

30 tyspyynts voidaan vdlittaa joko erillista keskeytyslinjaa (ei esitetty) tai 
muulla soveltuvalla tavalla. Nyt esilia olevan kekslnndn eradssd edulli- 
sessa suoritusmuodossa kSytetSSn datalinjaa 11a tdhSn keskeytys- 
pyynndn v^littamiseen. T3ll5ln toimitaan seuraavasti. Kortin nhjain 17 
asettaa datalinjan tiettyyn loogiooon tllaan. kuten 0-tilaan sen jfilkeen 

35 kun kortti 13 on lahetianyl vastaussanoman R1(b) paateialtteelle 1. 
Oletetaan, ettd vastaussanoman viimeisen bitin IdtiettSmjsen ja data- 
linjan tilan asettamisen vaiinen aika on maicsimissaan tietty alka. jota 
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esitt^S Nrb kuvaeea 2b. Joe tilanmuutosta ei tdman ajon kuluocsa suo 
riteta, voi pa^telaite 1 esim. olellaa, elia kurtti ei ul toimintakunnossa. 
PaS.telaite 1 voi tgllaisessa tilanteessa myds yrittgg suorittaa korfin 13 
aikukaynnistyksen. On kuHenkin selvaa, etta keskeytyslinjaa tai muuta 
5 keskeytyksen vaiittSmiseen kortiita paStelartteelle eoveltuvia vSlineita ei 
paateiaitteessa 1 valttamallia lurviUse ciiuuUustaa mainitun vayl^Uiitan- 
ndn 1 1 ytiteyteen, vaan ne voidaah toteuttaa myds jonkiii muun pSa- 
telaitteeh hMnn&n yhteyteen tai jopa erillisena. pddtelaltteessa tSti tar- 
koitusta varten muodostettuna liit&ntana. KeskdytyepyynnSn vdlHtami- 
10 nen voM&an joissakin sovellukslssa suorittaa osittain myds jotakin lan- 
gatonta tiedonsiirtomenetelmlli^ soyeltaen, kuten optjsena signaalinv&- 
lltyksena. 

MIkali kortti 13 on tolmintakuntoinen ja se asettaa datalinjan mainittuun 

15 0-tl|aan md&raajan Nrb kuluessa. toiminta jatkuu edullisesti seuraavas- 
ti. Kortti jatkaa normaalln toimlntaliian asettamlsessa tarvltlavieh toi^ 
menpiteidAn suorittamista, kiinnes nomfiaali toimintatila on asetettu 
kortillo 13. TfinfiSn J&lkeen kortilla 13 suoiitetaan datalinjan tilan muut- 
tamlnen liettyyn toiseen loogiseeh tliaah, joka tassa eslmerkissa on 1- 

20 tila. Paatelaltteessa 1 havaltaan tama tllahmuutos 0-tilasta 1 -tliaah, 
mista pSatelaito 1 pAAttelee kortin siirtyneen nonriaaliin tpimintatllaan, 
Jolloin nomiaali toiminta voi jatkua. Datalinjan kaytto keskeytykseen 
p^Slelailleessa 1 voidaan toteuttaa esim. kuvassa 3 esitetylia tavaila. 
Normaalin toimintatilan kSynnistyskomennon yhteydessS esim. pSate- 

25 laitteeh suoritin 2 asettaa portin 20 ensimmiisesn tuloon ioog].<;en 1 -ti- 
lan. jaildin portin 20 toisen tuion tila siirtyy portin 20 mhtddn. Joka 
puplestaan ori kylketty phjaimeh Johonkln kesKeytystglo6n IRp. Pas- 
telaitteen ohjaimbn 14 ohjeimakoddlin on toteutettu tarvittavat dhjelma- 
komennot keskaytyskdsittelya varten. Portin 20 ensimmSlsen tulnn ol- 

30 lessa loogisessa 0-tilassa el datalinjan tilanmuutoksilla olo vaikutusta 
portin 20 lahdon tilaan, joten keskeytyksiS ei inyOtjka&ci rnuodustu. Se, 
miten keskeytys voidaan havaita pSatelaitteessa 1 , on sinansS alan 
asiantuntljan tuntemaa teknilkkaa, joten sen tarkempi kSsittely ei ole 
tarpeen tass^ yliteydess^. LIsdksl malnittakoon ee, ettS edelia esitetty 

35 toteutusesimerkki on vain eras mahdoliinen keskeytysten toteutuslapa. 
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Vaikka edella keksintoa oli kuvattu sitan, ott& kortti l§h ttSS vasteen 
nofrnaann ioimintatilan kaynnistyskomentoon, voidaan kekslnt&d so- 
veliaa myos siten, etta kortilta ei laheteta tallaista vastetta. Talioin kortti 
aioittaa komennon vastaanotettuaan toimenpiteet normaalin toimlntati- 
5 Ian fli^fittamlseksi ja muodostaa keskeytyspyynn5n sen jdlkeen kun 
normaali toimintatila on eusetettu. Piiateiaute 1 havaftsee keskeytyksen 
perust^ella normaalin toimintatiian palautuneen kortille. 

EdellA kijyatulla menatelm&IIS voidaan sits nopeuttaa jgrjesteimgn toi- 
10 mintaa toimintatiian muutosten ytiteydessa, koska p^telaitteen 1 el 
tarvitse odottaa maksimialKaa. jos kortti kaynnisiyy tata nopeammln. 
Talioin maksimiajaksl voidaan asettaa meiko pitkakin aika, Jonka kulu- 
essa kortin tulif;! slirty^ nonnaaliin tplmlntatllaan riippumatta kortin to- 
teutukeessQ kaytcttavosta teknologiasta. Jos kortti ei muddostai kes- 
15 keyiysia edes tartidn maksimiajan kuluessa, voidaan oiettaa, etta kor- 
tilia on jdtakin vikaa, Ja kortille voidaan yrittas suorittaa es|m. alkukSyn- 
nistys. Tdllainen rnaksimiaijan kSyttA vol estSd nfin, etta pastelaite 1 ei 
mSSr^mattomakei ajaksi JSa odottarnaan kortin nonnaalin toimintatiian 
kaynMisLysta siiloin, luin S8 ei dnnlstu, 

20 

Edella oli esitetty saman komentosanan CMD n kiyttd sek^ lepotilan 
asettamisessa etta normaalin toimintatiian asettamisossa. Talidin ko- 
mentosanan eri biteiile voidaan anlaa uma merkityksensct, Ja icorttt voi 
tutkia nSita bitteja sen seMttamlseksi, mista komennosta kulloinkln on 

25 kyse. Esimerkiksi eniten merMtseva bitti voi ilmasta sen, oriko kysees- 
sS iepotiiaan asettaminen val normaalin toimintatiian asettaminen. Le^ 
potHaan asettamisessa kaytettdva korh^ sisaiisa ajaii, junlui 

kortti 13 tiilee dita lepotllassa Jia silrtya normkaliin toimlntatiiaan tSman 
ajan kuluttua umpeen. Talioin ei vaittariiStta tarvita edella kuvatun kai- 

^0 talsta normaalin toimintatiian paiauttamistaj ellei paSteiaitteessa 1 tia- 
V€iita tarvdtta siirtSa kortti normaaliin toimintatilaan asetettua aikaa ai- 
kalsemmin tai eilei lepottlan asettamisessa kaytetti^va alkaparametri il- 
maise aikaa, jonka ajan kortti on sellaisessa lepotilassa. ettei kortti ky- 
kene ottamaan knmentoja vastaan. 

35 

Vaikka edella pli kuvaiiu tilanne, Jossa kortd aseietHln vain yhteen le- 
potdaan, on selvaa, etta keksintoa voidaan sovehaa myds jarjestel- 
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missa. Joissa kortilia on useampia kuin yksi lepotiia (esim. valmiuetila, 
standby; syva lepotiia, sleep). Talldin lepotllan asettamisessa k^ytet- 
Uiva komentd edullisesti llmaiseen sen, mihin lepotllaan kortti haiutaan 
asettaa. Tallaiset menetelmat kortin lepotilaan siirtymiseksi ovat sinan- 
tunnettuja aian aslantunfijalle. Normaalin toimintatiian palauttami- 
sessa voldaan soveltaa edellSk esitettyJH keksinndlltsiS periaattelta. 

On selvda, etta nyt esilla olevaa keksint5§ ei ole raioitettu ainoastaan 
edellS esitflttyihin suorifusmuotolhln, vaan sHd voidaan muunneila 
ohaieton patcnttivaatimusten puitteissa. 
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Patenttivaatimukset: 

1. Menetelma pdatelaitteen (1) liitantarajapintaan (11) liitetyn kor- 
tin (13) tolmlntatilan muuttamiseksi, jossa kortissa (13) on ainakin yksi 
5 Idpotila ja normaali tpirtiintatila, jossa menetelmdssS kortille(13) vftli- 
tetaSn norrhaalin tdmintatiian asetuskomento kortin (13) toimintatilan 
muuttamiseksi mainiiusta ainakin yhdesta lepotiiasta norniaaliin toi- 
mintatilaan, tunnsttu silta, etta kortiila (13) muodostetaan kortin (13) 
toimintaliian muutokseen lirttyvd keskeytyspyyntd vajitettSvdksi ilitintd- 
10 rajaplnnan (11) kautta p^telaitteelle siina vaiheessa, kun kortti (13) on 
siirtyhyt nomiaaliin toimintaillaan. joiloin psiatelaltteessa (1) suoritetaan 
kortlita(13) tuiieen toimintatilan muutokseen iilttyvgn keskeytyspyyn- 
non kdsitteiy. 

15 2. Palehllivaalfiiiulu$en 1 mukainen menetelma, tuifinettu slltft. etta 
ilitantdrajaplntaan (11) on muodostettu yksi tai useampia signaalilin- 
joja (11 a. 11 b. 1 1c. 1 1 d, 1 1 e, 1 1 f), Joiloin mainltun keskeytyspyynndn 
A/Slittamisassd padtelaitteelie (t) kaytetSon yhta moinituiota iiitfl.nt£lraja 
pinnan (i 1) signaaliiinjoista (11a). 

20 

3. Patenttlvaatimuksen 2 mukainen meneteim^, tunnettu siit§. et^ 
mainilun keskeytyspyynndn v^littSmieeeeS kSytettdvdh signaaiilin- 
|an (11a) tila asetetaan ensimmaiseen iOogiseen Lilaari sen jaikeen luin 
nomfiaalin toimintatilan asetuskomento on vaistaanotettu kortiila (13), ja 

25 ett3 mainitun keskeytyspyynnSn vaiittamlsessS kaytettdvSn signaaiilin- 
jan(11a) tila asetetaan tolseen loogiseen tiiaan sen Jgikeen kun nor- 
maali tolmintatlia oh kliytdsslLkorti^^ 

4. Patenttlvaatimuksen 2 tai 3 mukainen menetelma, tunnettu silta, 
30 ettM ainakin ylcsi mainltuista signaalilinjolsta (11a) on datalinja, ja ett& 

mainlttu keskeytyspyyntd vdiitetaan malnrtuiia datalinjalla (11a). 

5. Jonkin patenttlvaatimuksen 1 — 4 mukainen meneteimd, tunnettu 
sirta, ett§ mainitun normanlin toimintatilan asetuskomennpn vastaan- 

35 ottamjseh jaikeen ISIiototaan kortiita(13) kuittauasanoma komennon 
vastaanottamlsesta llmoillarhiseksi pddteiaitteelle (1)* 
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6. Jonkin patenttivaatimuksen 1-— 6 mukainen menetelma, tunn ttu 
siita, etta mainittuna paatelaitte.na (1) klLyleldan laiiyaluiiLa paatelai- 
tetta, jossa on matkaviestintoimintoja. 

5 7. Jarjestelma, Joka kSs'ittSa paatelaitteen (1), Ja paateiaitteen liitginta- 
rajapintaan (1 1) liitettavissa ol»^ koitin (13), jussa uri airiakin yksl le- 
potila ja normaali loinnintatila, ja jossa jSirjestelmdssS on v&lineet (11) 
normaalin toimintatilan asetuskomennon vdtlttgmiseksi kortilio (13) kor- 
tin (13) toimintatilan muuttamiselcsi mainitusta ainakin yhdestS lepoti- 

10 iasta nonnaaliin toimintatiiaan, tunnettu siita, etta jirjestelma kSsittia 
valineet (1 7) koftin toimintatilan muutoksisen liittyv§n keskeytyspyy^ 
n3n muodostanniseksi ja v^lttamiseksi liitdntarajapinnan (11) kautta 
kcrKlta (13) paatelaitteelie (1). ja etta paatelaite (1) kasittaa keskeytys- 
k3sittelij&i kortiita tulleen toimintatilan muutokseen iiittyvSn keskeytys- 

15 pyynnOn kasittelemlseksl. 

8. Patenttivaatimuksen 7 mukainen JdrjeittelmS, tunnettu siita, ett^ 
liitantdr^japintaan (1 1 ) on muodostottu yksi tai useampia slgnaalilin- 
joja (11a, 1 lb, 1 ic, rid, lie, 11f), joijoin mainitun keskeytyspiyynndn 

20 vdiitt^isess^ pSitelaitteelie (1) on jdrjestetty kSytettavaksi yhta mai- 
nituista liitantarajapinnan (11) signinalilinjoista (11a). 

9. Patenttivaatimuksen 8 riiukairit;ri jarjestelma, tunnettu siita, etta 
mainitun keskeytyspyynn5n vallttamisessa kSytettavan signaalilln- 

25 jan (1 1 a) tila on jdrjestetty asetettavaksi ensimmaiseen ioogiseen tilaan 
sen jalkeen kun nomnaalin toimintatilan asetuekomento on vaetaan- 
otettu kortiiia(13), ja etta malnilun kesk&ylyspyynnOri vaiittSinlses^ 
kaytettavdh signaalllinjan (11 a) tiia on jaijestetty asetettavaksi toiseen 
Ioogiseen tl|aan sen jaikeen kun nomiaali toimintatila on kaytdssS kor- 

30 tilla(13). 

10. Patenttivaatimuksen 8 tai 9 mukainen jarjestelma. tunnettu siita, 
etta ainakin yksl mainituista signaalilinjolsta (11a) on datalinja, ja etta 
mainittu ke.<:keytyspyynt5 on jarjestetty vaiitettavaksi mainitulla datalin- 

35 jalla(11a). 



VAST.OnO 18-10-02 15:SB 



MISTA- OS 2680262 



KENELLEPATREK As iakaspai val SI VU 01 5 



18/10 '02 16:07 PAZ 03 2886262 TAMPBSEBN PATENT -» PRE 1^01 



15 

11. Patenttivaatimukeen 8, 9 tai 10 mukainon jarjcGtclma, tunncttu 
siita, etta liitantarajapinla (11) ka^ittaa ainakin yhden kortQIiitannan (12) 
kortin liittamiseksi pS^telaitteeseen (1), jolioin mainlttu ainakin yksi 
korttiliitant§ (12) kasittaii ainakin seuraavat linjat: 
5 - yhden datallnjan (11a) tiedon siirtsimieeksi pMtelaitteen (1 ) Ja 
kortin (13) vaillla. 

yhden komentolinjan (lib) komentojen valrttSmiseksi pdStelalt- 
teeHa(1) kortille(13) ja vastaussanomien vlllittimiseksi kor- 
tilta (i3) psatelaitteelle (1). Ja 
10 ' yhden kelloiinjan (11 g) kel|dsigna<alin vSUittarnlseksi ptSlelail- 
teetta (1) kortille (13). 

1P.. .Innkin patenttivaatimuksen 7 — 11 mukainen j&rjestelma, tunnettu 
Gift&. ett§ mainitun nonmaalln toimintatilan asetuskomennon vastaan- 
15 ottamlsen Jdlkeen kortllta(i3) on jarjesietty Idhetettayaksi kulttaussa> 
noma komennon vastaanottamis^ta iimplttamlseksi paateiattteelle (1). 

13. KorttI (13), Joka on j&rjestetty liitettfivaksi paSttelaKteen (1) liltanta- 
rajaplntaan (11), Ja jossa Kortissa (13) on ainakin yksi lepotila ja nor- 

20 maali toimintatila, ja valineet(17) paatelaitteen liitantarajapinnan (11) 
kautta tulevan normaalin tnimintatilan asetuskomennon kasittelemi- 
sekei kortin (13) toimintatilan muuttamiaeksi mainituata ainakin yhdestS 
lepotllasta normaaliin Luimintatllaan, tunnettu silta, etta koml(13) ka- 
sittaa vaiineet(17) kortin toimintatilan muutokseen liittyvtn keskeytys- 

25 pyynndn rnuodostamiseksl. 

14. Pafehttiyaatimuksieh 13 mukatiien kprtti (13). tunnettu siita, etta 
se kasittas vaiineet (16) keslceytyspyynn5n vdlittgmiseksi pliiteiaitteen 
liitantSrajapinnan (11) kautta p3Stelaitteelle (1). 

30 

15. Patenttivaatimuksen 13 tai 14 mukainen kortti (13), tunnettu siiia, 
etta llltantarajaplntaan (11) on muodostettu yksi tai useampia signaaii- 
linjoJa(11a. 11b. 11c, lid, lie, 11 f). iolloin kortti (13) kSsrttS& vayialii- 
tyntfllnhkon (16) mainitun keskeytyspyynndn v3littamiseksi paatelait- 

35 toollo (1) yhdelia mainitun liitantarajapinnan (1 1) signaaiilinjalla (1 1 a). 
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16. Patenttivaatimuksen 13, 14 tai 15 mukainen kortti (13), tunn ttu 
9iita, etta 36 on muistikortti. 

17. Paatelaite (1), jossa on liitantarajaplnta (11) kortin (13) liittamiseksl 
5 paatelaltteen yhteyteen, Jossa kortissa(13) on ainakin yksl lepotila jja 

nonmaaH toimintatila, ja joka paatelatte (1) kdsiliaa iiiianlarajapirinan 
noimaaun tolmintatilan asetuskomennon vaiittdmiseksi kortille (13) kor- 
tin (13) tolmintatilan muuttamlseksi malnltusta ainakin yhdest§ lepoti- 
lasta norniaaiiin loimintatilaan, tunnettu siita, ettS p§3t6laite (1) kfisit- 
1 0 taa vaiinoct (1 1 a-1 1 f , 1 2, 1 S) tolmintatilan muutokseen IIHtyvan kortllla 
muodostetuh keskeytyspyynndn vaiittamiseksl llltantarajaplnnan (11) 
kautta kortilta (13) paatelaitteelle (1), ja ettS pagtelaite (1) kasittaa kes- 
keytyskSsittelij^n kortilta tulieen toimintatiian muutokseen llitfyvan kes- 
keytyspyynndn kasittelemiseksi. 

15 

18. Patenttivaatimuksen 17 mukainen pddteiarte (1), tunnettu siitS. 
etta liitantdradapintaan (1 1) on muodostettu yksi tai usnampla sionaafi- 
llnJoja(11a, lib, 11c, 11 d, 11 e, 11 f), otta ainakin yksi mainitulsta sig- 
naaiilinjoisla (11a) on datalinja, Ja etta malninu keskeyiyspyyntd on 

20 jaijestetty valitettavgksi mainitulla datalinjalla (lla), jolloln paatelaite 
kSsittaa kytkentaioiikon (20) keskeytyspyynnon vailttamtseksi maini- 
tusta datailnjasta mainituile keekeytyskasittolijailo. 

19. Patenttivaatimuksen 17 tai 18 mukainen paatelaite (1). tunnettu 
25 slita, etta se on langaton paatelaite. Jossa on matkaviestintoimlntoja. 
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(57) Tllvlstelma 

Nyt esillS oleva kekslntd kohdistuu menetelmS^ pSStelaitteen (1) lii- 
tantarajapintaan (11) liitelyn kortin(13) toimintatilan muuttamiseksi. 
5 Kortissa(13) on ainakin yksi iepotila ja normaali toimintatila. Menetel- 
miss& kortille (13) valiteta^ normaalin toiminlaUiaii asBluskurnento 
kortm (13) toimintatilan muuttamiseksi mainltusta ainakin yhdest^ lepo- 
tilasta nonnaaliln tolmlntatilaan. Kortilla (13) muodostetaan kortin (13) 
toimintatilan muutpkseen liitty>/& keskeytyspyyhU vftlitettavaksi liitan^- 

10 rajaplnnan (11) kautta pMteiaitteelie siina valheessa, kun kortli (13) on 
slirtynyt nonnaaiiin tbimintatliaan. Jolloln pgstelaitteessa (1) suoiitetaan 
kortilta(13) tulieen toimintatilan muutokseen liittyvgn keskeytyspvyn- 
ndn kasittely. Keksinto kotidistuu myds jarjesteimaan, Jossa menetel- 
mad Govollctaan. Keksint5 kohdistuu vielS pddtelaitteeseen (1) ja kort^ 

15 Uin(13) kaytettavaksijarjestelmassSL 

Rg. 1 
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